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(54) HYPEREUTECTIC AL-SI BASE ALLOY DIE CASTING MEMBER AND PRODUCTION 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a hypereutectic AhSi base alloy excellent in the wear 
resistance, in which the crystallization and the growth of primary phase Si is promoted in a die 
casting sleeve. 

SOLUTION: Molten aluminum alloy containing 14-17 wt.% Si is poured into the die casting sleeve 
and successively, the molten aluminum alloy is held in the temp, range between the primary phase 
Si crystallizing temp, and the eutectic temp, for 2-5 sec, and after crystallizing and growing the Si 
primary crystal, the molten aluminum alloy is injected and formed to adjust the average grain 
diameter of the primary phase Si crystallized in the cast structure into the range of 7-15 m. 
Filling ratio of the molten aluminum alloy into the die casting sleeve is desirable to hold into the 
range of 20-40 vol.%. The aluminum alloy to be used can contain further 0.001-0.02 wt.% P. 



http://wwwl9.ipdLinpit.go.jp/PAl/result/detail/main/wAAAMFaOSFDA41 1226723P1 .htm 10/13/2009 



mQ:^mmsf (jp) (12) ^ ^ |^ ^ ^ (a) (ii)«fffffliS4^M#^ 

#Bg:spll -226723 

(43)4:^BBH ^1^411^(1999) 8 ^24H 



(51) Intel."' 




F I 


B2 2D 21/04 




B2 2D 21/04 A 


17/00 




17/00 Z 


C 2 2 C 1/02 


503 


C 2 2 C 1/02 5 0 3 J 


21/02 




21/02 






m^m^ »««©»4 OL (^ 6 M) 


(21)ffl®#^ 


!|^S¥10-31548 


(71)ffl[gA 000004743 








(22)mKB 


¥^10^^(1998)2^130 


3Ss:«ja;i[K3eift/i[=Ti 2#2o# 






(71)UISA 000003997 


















(72)fSM# IffSE 






#iaij^simiPiiis"mis i tb34# i n 


















(74)f^A #a± /jNjt 1: 









(54) [Bm<o^m T&pi^A 1 - s i js^^i^'f ;^7X hmms^<Dm&:^m 



(57) [g^] 

B^lltttCfSnfcjiiiHlA 1-S i^^ 

14-1 7M%OS i^#wr§7;i/^- 

raffifijt t «p^ass t (DmummT 2-5 t 

y'icm^7)v^=-^h^mm(ommii. 20-4 

MtilO. 00 1-0. 0 2fifi%£D 



(2) 

1 

immi^ 14-1 7fi«%©s i^^^t^7)i 

s i ratBSS t WB^aSjg t (Dm<DUj&mm-e 2 ~ 5 

S i (D^i^mm^ 7-1 5 n mOlSHtC^ir § C t 

^W^tt^'Mn^BA 1 - S i hgW©^ 

^m^Z0-A0im%-^'7}l^=-^h 

^mm^^^ti7.h7.v-:^mmtumm 1 tet 
cDiiiti A 1 - s i ^^^^tix Ym(Dmmmo 

ItmmSl MtCO. 0 0 1-0. 0 211%©??: 

^ts7ji^=-^L^mm^mtmmm 1 xt* 215 
m(Dm.^Bk 1 - s i ^^^V;?jx hgwo^jim 
4 ] fi3}5iM 1 ~ 3 (Dmrnctmo^m-^M 

l^n. l^iiS i cD^mm-b^l-l 5 /xmOfBHtcfe 
S^lffl^^fe-OjiWfa A 1 - S i hg|5 

20 

[0 0 0 1] 

A 1 - s i ^^^-^ijx Hmmtmmmi^m 
[0002] 

mmmit. Mm, mmmicMbritmm 
mmmm&-r-^^m^mto m^k 1 - 
s i ^^mimi^^mmnmrnt^Tcibiat. mm 

rmmi^-o^M s i ^-Ym^jM-v'm-^^^^tio^ 

■^ti^^'4tiXHm-r:it. 1 8S«%S i (Defeats 
[000 3] 

immT^bx^ttmrn] ittaiiA 1 - s i 

OMmt. S i t^lfC^Si;T^i<JS:0. Tztms i 
t^mi 8ll%t:-6 5 8°Ci:^5o ^ O ^ ^ lLmj^.(0 
^i/^ji^B^sA 1 - S i ^^%^V:^Xh^M^ffl-r?. 



!)f r?f1¥ 1 1 -2 2 6 7 2 3 
2 

< s § D -e* < . b < ffiT 

AX h^3ithkl5ibT^lfi^Hg< ^ 'i^wmffa 

r^M^^r/it^ < ^tb ? n/c <Di?fe D . * X h X 
y-y^TtjH^B s i mmm • fi!igt-§^#tcji±±rHA 
1 - s i ^#?§/i^fsit-r § ctic^'o. Si 

mWfgV A 1 - S i ^^T'fe o T * X h 
■ii. B*^tttcMn/c3M«HlA 1-S i^^^V;^Xh 
[0 0 0 4] 

0@6^^1)fr5fci6. 14-1 7a*%OS i^^t 

-r§7;v^-'>A^^?§ii>&^v*xhxu-ytcai 
b. i^v^-e^V X h X 'J - :7~F*>n?7 ;v 5 - a^^?^ 
m^iob^bs i ^Bmmtn^Bmt(Dm(Dmmx'2 

s i(D^mm^7-i 5 iimcommmt^ct^ 
w^tt^o 7)i^=-^i^'^mmt. m^zo-A 
of*:ii%-??^-i'*x hxu-'/tc?ii-r§ n tmt i 
i/\ mt^7)i5.=.^i.^^i,t. w^bs i<Dm^i& 
m-^^^mm^o. ooi~o. 0 2*s%©p>&^ 

[000 5] 

immmi mmmMitt^m^nA 1 - s 

^Ji. 1 4-1 7fil%©S i^tA.T'V^^o 1411 

%u±.(Ds i^^mit. WbS i tbtH^Bttitss it 
*im sjb^bS i(DH^Btbfo2^M^j:s ii^TOu it 
B^Btii^'&§c:i:*^TtJS:v\ mc. nmm%^m^^ 

cOjitta^BA 1 -S i^^^il. 0. 0 0 1-0. 0 2fi 

w^bs i ©B^BW^ffii^^Sc !iiD^^mmi. 0. 

0 0 ifii%j;^±tDP^^TTOc^§„ 

tio. 0 2fii%7«b. ^nj;^±?ij!)nbT*.ii&e: 



(3) ^r^W 1 1 -2 2 6 7 2 3 

3 4 

[0 0 0 6] jMWb^b A 1 - s i ^mmit. m i ic^-t * (Di^mmnt^ c ti^^tm-^-h^. x u -7 z icm 

J: 9 e> F;l/ 1 ^^T^V h^ii^© §3i±iBl A 1 - S i ^^|g®©?t«^ti. itHllH^S 

Lfc+^Hri' 5^^W5.tlTl/^5o ^■vHr^'Sfc^t [0 0 0 9] XU-7"2 {C?t«$tl/c3ii±B^aA 1 - S i 

m-^mmn^nk 1 - s i 4 o^m^^k ^mm e ti. 03 tc^i^-r j: ^ tcx u 2 oiM^/^ 

^toTMii-r^ciiitcj:^^ gi^j^^^^t-3i^p°pi:^ bmmmc^-^x}%mn. xv-y^zmm^'^^^^ 

5c xu-y^zfcai^n/tigftiA i-s iiE±^mm)]^^m^o ^(om. ^v^?t«$-e 

- 5 #fSit$n§c W^B S i B^BtiirSgtJ. 0 2 tc^-r J: 10 < ^ 0 . XV -f 2 ]EmmM S i :^)^ 

0 Kmm(D s i #witjsi:Ti*wtc^$ §0 im^ m • ^st§*\ ^^L^gPl:i±^SB^B s i <Dmm\^^^ 

UWi^JM^m^t^o [0010] c(D}k. xu-y2tcMt§-&^r§M6© 

[0 0 0 7] 'm^B A 1 - s i ^^i^i^^DB^B s i B^Btii mm 4 0 wm%mzt^ t^. e rtg^<^ 

imaiTmrn^ t^. x u 2 rttcs^jiitH^B a ^IgM^vJ^^ < ^ 0 . iob^b s i coiw • mfo^^^m^ 

1 - s i ^^r^itc^orss i tf^^BBbm^o ^mm eo^i^tcjgoTJ^Hk^n^c sfc> 4 owmom 

^2~5#«$-(J:§c:i:{Cj;oT. lyjL/clOfBS i 20 ^§?^«^T'XU-:/2 ti:-&^j§M6^?i^tS«^> 

mmn-m^mc^%mi£.n%iz^&t^. h^bWu aisiE^WTX';-72F^tcfe§^^r§i6(D^i 

/ciora s i mmmii. x v -7" 2 ^«]iH^aW?sswTt}*^ii] 9 i! t§ i:. x u 2 

its^aA 1 - s i ^mm(D'uiM.Rmnmsizx-Dxm imLXh'^m(DmiEiMmiBumA~Yicrs<o^ 

mn^o 2mmrcr£h^ummx'it. ^mmi 11 <^ i ^BiauM-n^Bumimmc^m^B 

mu±.<DW^BS imf3:<. ^#p,n§^^;^x hgwtc mm^^tmBicr^?). mm^^n^Bumi^iy 

Bm^4k. ^^^^mnmxnmcmm^mm mem-Dmrnm-^u xu-7"2tcmi$n/c^^ 

2 (Dxn)&mzh^^mMmmmmi^x^i&-r mm^-^nx vmmmmrt^o 

xv~72(Dmmica-k\mmb^<. mm [001 n 
^ < r^mnm^. [^»] ^mmMxm bfcm^Bk 1 - s i 

[0008] Si 14-17 mm% tmm mm^ 1 tc^to 1 t±*iiB^T'^i^ tfc s i 

mmMh^u^f^^wiB s i (D^Biaffm^kib. Wb ^3 ti^v^x h^jirm s i (o^Bm^^^xmrnn 

s i ^Bmmti^.^BUj^tcommnfBA 1 - s i mimm!bnmm<DymT&mzmm<D s i ^ 

?§?i^x u -7~ 2 munt^ 1 ^jifa s i ifi-j^K ttsmx^^. 
itii-^st§o fc/£u 7.v~f2\Hxmmm^tib 40 [001 2] 
^v^ct^f;:. m^Bk 1 - s i ^^rgri^Ws^BrSSii^l* 









a^mm(m&: mm%. sasaA 1 ) 




#^ 


Cu 


S i 


Mg 


Fe 


Mn 


Cr 


P 




1 


4.0 


14.2 


0.6 


1.1 


0.50 


0.25 


0.O05O 




2 


4.0 


16.4 


O.G 


1.1 


0.5D 


0.25 


O.OOSO 




3 


4.0 


17.8 


0.8 


1.1 


0.50 


O.OS 


0.0050 





(4) #r?f1¥ 1 1 -2 2 6 7 2 3 

5 6 

[0 0 13] i-3(DmmmMu mo) * §„ m^m'^z^t. mm-^m^i^k^'mm^m 













*OiiS i 






1 




700 1C 


20 « 


2 ii> 


604 "C 


585 t 




2 


2 


710 X, 


40 )i 


3 # 


635 "C 


628 *C 


3 


3 


760 TC 


55 % 




655 "C 


G50 13 


ItKfiil 





[0 0 15] ^m^zm^.iuk 1 - s 3i^fw*fi0^T«tfc^ff§sstsfe£Dm fej 

^l^ff 2tCfA^^T^iib/iht£D?§rifigO^fb^0 nfe¥i^&fi*'^7~l 5 /i mCDlEHfcfeSSJsl S i iS^^n 
A\L7rsto ^*3> ElHi:^1-=fc^(cTg»5) 1 0mm WL/cMjiWiiifeoTV^fco iint^^L. XU-7''2 
(D^$T-X'J-y2rtco?iiJ^ji^T, , T2 (clBS^nfc ti:ftMb/c^^?^ri6^iI-^fc^iiJ4ii:|^liit§il)a^ 

ig(cor^si+Txu-y2ji:5=c«$n/c^^j§^6^?a 20 ffsm MkAm-^mm^t'^m^mmtici^tc 
mBUj^^mtc. muj^(omt^^^tm4f)'ibm^ $fc. s i^^m(o^h^'^m^3mn^A i - s i 

(SijSii^T, ) t^w^bs iommmris xu- [oo i s] ^^^/^T^ mi^mi, zxmm-^nrc^^ 

b/co xu-7"2cDf|i.L>gp (ij^^^Tz ) ic u-h^mmmmmmbf^o mmmmmxit. 

mmmxmmmtu m^mmi^mm so ^it^sEi 8MPaT'ffl¥;i5rfcffLmtT?i'93is 
Q^xv-f2m3 mmnifco mmm i r^tis 0.25 m/#. s 0 °c©^ffTT'^ii$-(J:. 1 b# 

MG^^miiamuco m^Mmsxit. mmu ^m(DmiBA i - s i^^mmm'^ixwMLx 

mrs^mctr^^. 7.V'-f2K&.mLrc^^mM m^nrc^'^ti7.hmmmmmm^i tb. m 

Qmt>icmAicmbr!:. co^oizbxmmtn ^^ti:^hmmm<Dmim^nt?>\tm>sbrc. 

Tc ^j^v ;!7 7. h mi^-D^^x. ytmmm^ rmmm mmitmrj:i'isi mmnmmnrcmxh § t 

[0016] fc^MM 1 , 2 Rtf^ji^ft 1 , 2 T1# P. n/i 

40 X U -7 2 t?iri Lfc^^i^rf 6 ^E^tc ^1^4 

B^n^ptchti^ bxmmm l < < . »^i^tta)sj(# 
^cw^^j;^t^iiM^-i5gs^BS i mmmm^nx^^rj^^' 

Ctmi^o ^^ll^3(DjiitlA l-S i^^ 

mmm^ 1 T«bfc^v:^x hgwii. Wb s i tD 

M<. ^tcmitm^mmbrco iim. m±m 
hI. s i ffmnxMBm^m brci>(Dt^^^ti^. 
loo mti^i^m^f^'^ji^oic^ ^^^^mm 50 [0019] 











1 


1 


8 




2 


2 


1 2 




3 


3 


6 


ItKfitJ 


3 


1 


4 




1 


3 


1 6 





(5) 



# PffW 1 1 -2 2 6 7 2 3 



«4 : fi»ig*#rsaibfc«]as iSERSit 



[0 0 2 0] mmm^LTz^mMmmMm 
tm. 1 (D'm^Bk 1 - s i ^^m^^m 

[0 0 2 1] 









1 


1 


1. 5 


3 


3 


1 



[0 0 2 2] &i±m^ti^^. ^mmmmm^ so 



V^jg^rsA l-S i^^l?$):3Tfc. if^^W^lt^^ 

So 

[00 2 3] 

ti. ^^;i!jXhX'J-7lc?$l$n/cl«B^BA 1-S i 

tfsnfc^v^xhgwti^ s it^mtiu 4-1 

7 11% i: me^fgv^tc 5, t\ if^^tt(D2^#tc^!f 

ji;&i5#&t;5j"^sjgT-s]B^B s i *^^7>tstb/cmM§ 
10 [01] mmmofc^-ctixmmmmm 

[02] IOb^ S 1 ©B^atfltgg S 1 ^tl ^ OM^l^ 
[13] FjT^cO?t«^T^^*XhXU-ytC3^«$ 
[04] *^B^tctJfo/c:iiii^ftT'^ji$n§jittrB 

Ai - s i^mm(Dumitmt^y7 

2 : ^^*Xh7.U-y S-.-fy 

yi/^ 4 : 

Si^^lfr-r 6 : jittfeA l-S i^^J^l 



[01] 




[02] 




(6) 



ItlfW 1 1 -2 2 6 7 2 3 




mmmmmmwM 1 Ti34# 1 ^ 



mMmwMmmmWs 1 Tg34# 1 ^ 



Partial English translation of paragraph [0007] of JPll-226723 

[0007] When maintaining a hypereutectic aluminum-Si molten metal at a 
temperature below the pro-eutectic Si crystallization temperature, 
proeutectic Si begins to crystallize in the hypereutectic aluminum-Si 
molten metal in the sleeve 2. By maintaining this state for 2 to 5 seconds, 
crystallized proeutectic Si grows up to be proper particle diameter effective 
to improve wear resistance. The particle diameter and quantity of 
crystallized proeutectic Si are adjusted with the temperature and retention 
time of a hypereutectic aluminum-Si molten metal which are held within 
the sleeve 2. If the retention time is less than 2 seconds, only a small 
amount of proeutectic Si with a mean particle diameter of not less than 7 
micrometers is produced, which results in insufficient wear resistance of 
the die-cast member obtained. 



1 



jfu ana inni are noi responsioie ror any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1]Teeming of the aluminum alloy molten metal containing 14 to 17% of the weight of Si is carried out to a 
die casting sleeve by the filling factor 20 - 40 volume % . Subsequently, after holding an aluminum alloy molten 
metal for 2 to 5 seconds in a temperature requirement between primary phase Si crystallization temperature and 
eutectic temperature and crystallizing and growing up primary phase Si within a die casting sleeve, A 
manufacturing method of a hypereutectic aluminum-Si-alloy die-casting member acliusting mean particle diameter 
of primary phase Si crystallized to cast structure by carrying out injection molding of the aluminum alloy molten 
metal to the range of 7-1 5 micrometers, 

[Claim 2]A manufacturing method of the hypereutectic aluminum-Si~alloy die-casting member according to claim 

1 which uses an aluminum alloy molten metal containing 0.001 to 0.02% of the weight of P . 

[Claim 3] A hypereutectic aluminum-Si-alloy die-casting member with cast structure which is manufactured by a 

method according to claim 1 or 2. and is in a range whose mean particle diameter of primary phase Si is 7-1 5 

micrometers. 



[Translation done.] 



jPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document lias been translated by computer. So tine translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a hypereutectic aluminum-Si-alloy die-casting member excellent 

in abrasion resistance, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]By making molten metal retention temperature and ejection temperature into an 
elevated temperature as much as possible, and setting up the filling factor in a sleeve on the occasion of die 
casting of a hypereutectic aluminum-Si alloy, as highly as possible, before coagulation starts within a sleeve, the 
method of carrying out die casting is common. When based on this method, in order that the whole quantity of a 
molten metal may carry out rapid coagulation within a metallic mold cavity, it becomes very detailed cast 
structure also including a primary crystal Si grain. To processability, mechanical strength, etc., although the 
detailed organization is effective, it shows the tendency to reduce abrasion resistance. In order to give high 
abrasion resistance to a hypereutectic aluminum-Si alloy member, it is required that primary phase Si with 
moderate particle diameter should be distributed by sufficient density. Therefore, in the die-casting member for 
which high abrasion resistance is needed, for example, the material whose Si content is very high is used like Si 
18% of the weight. When securing processability and a strength property and also using [ from ] the material of a 
comparatively low Si content, in order to grow up primary phase Si, as compared with die casting, late metal mold 
casting and low pressure casting of coagulation speed were obliged. 
[0003] 

[Problem(s) to be Solved by the Invention]The melting point of a hypereutectic aluminum-Si alloy will become 
high according to a Si content, for example, will be 658 ** with 1 8 % of the weight of Si contents. Thus, when 
using a hypereutectic aluminum-Si alloy with the high melting point with die casting, molten metal temperature will 
become high inevitably, equipment lives, such as a metallic mold, will fall remarkably energy expenditure not only 
increases, but, and the cost which a maintenance takes will also increase. And since it only becomes particle 
diameter with it difficult [ to control the particle diameter of primary phase Si to a prescribed range ], and **** of 
the amount of Si contained in material effective in abrasion resistance part, the antiwear characteristic which 
material has potentially is not fully pulled out. On the other hand, in late metal mold casting and low pressure 
casting of coagulation speed, since growth and particle diameter control of a primary crystal Si grain are easy, 
good abrasion resistance is given also to the material whose Si content is comparatively low. However, late metal 
mold casting and low pressure casting of coagulation speed have low productivity as compared with die casting, 
and, only in the part, the cost of the obtained product becomes high. By thinking out this invention that such a 
problem should be solved and holding a hypereutectic aluminum-Si molten metal on the conditions on which a 
primary crystal Si grain crystallizes and grows within a die casting sleeve. Even if it is a hypereutectic aluminum- 
Si alloy whose Si content is comparatively low, the primary crystal Si grain of size effective in abrasion resistance 
is made to crystallize by a die-casting method, and it aims at obtaining the hypereutectic aluminum-Si-ailoy die- 
casting member excellent in abrasion resistance. 
[0004] 

[Means for Solving the Problem]A manufacturing method of this invention carries out teeming of the aluminum 
alloy molten metal containing 14 to 17% of the weight of Si to a die casting sleeve by the filling factor 20 - 40 
volume % in order to attain the purpose. Subsequently, after holding an aluminum alloy molten metal for 2 to 5 
seconds in a temperature requirement between primary phase Si crystallization temperature and eutectic 
temperature and crystallizing and growing up primary phase Si within a die casting sleeve, Mean particle diameter 
of primary phase Si crystallized to cast structure is acjjusted to the range of 7-15 micrometers by carrying out 
injection molding of the aluminum alloy molten metal. Since an aluminum alloy to be used promotes crystallization 
of primary phase Si, it can contain further 0.001 to 0.02% of the weight of P. 
[0005] 

[Embodiment of the Invention]The target hypereutectic-in this invention aluminum-Si alloy contains 14 to J 7% of 



resistant size and distribution density effective in an improvement On the contrary, since processability and 
fatigue strength will deteriorate if superfluous Si exceeding 17 % of the weight is contained, the practicality of the 
obtained die-casting member falls. 0.001 to 0.02% of the weight of P may be further included in this hypereutectic 
aluminum-Si alloy. P generates the heterogeneous core which serves as seed in case primary phase Si 
crystallizes in a molten metal, and promotes crystallization of primary phase Si. Such an effect becomes 
remarkable by 0.001% of the weight or more of P content The effect of P addition is saturated with 0.02 % of the 
weight, and even if it adds more, the effect corresponding to increase in quantity is not acquired. 
[0006]As shown in drawing 1 . after teeming of the hypereutectic aluminum-Si molten metal is carried out to the 
sleeve 2 of a die-casting machine through the ladle 1 from a hand furnace, it is ejected in the metallic mold 4 by 
the plunger 3. The cavity 5 corresponding to a product configuration is formed in the inside of the metallic mold 4. 
When the hypereutectic aluminum-Si molten metal with which the cavity 5 was filled up imitates and solidifies the 
inner surface shape of the metallic mold 4, it becomes a product with objective shape. The hypereutectic 
aluminum-Si molten metal by which teeming was carried out to tiie sleeve 2 is held for 2 to 5 seconds in the 
temperature requirement between primary phase Si crystallization temperature and eutectic temperature. Primary 
phase Si crystallization temperature becomes settled fundamentally according to the Si content of a molten 
metal, as shown in drawing 2 . Although somewhat changed by other alloy contents, retention temperature is set 
up between primary phase Si crystallization temperature and eutectic temperature, taking into consideration the 
relation between the primary phase Si crystallization temperature which becomes settled by an alloy content in 
this case, and the eutectic temperature (about 577 **) which hardly changes depending on an alloy content 
[0007]When maintaining a hypereutectic aluminum-Si molten metal below to primary phase Si crystallization 
temperature, primary phase Si begins to crystallize to the hypereutectic aluminum-Si molten metal in the sleeve 
2. By making this state continue for 2 to 5 seconds, crystallized primary phase Si grows up to be proper particle 
diameter effective in a wear-resistant improvement The particle diameter and quantity of crystallized primary 
phase Si are adjusted with the temperature and retention time of a hypereutectic aluminum-Si molten metal 
which are held within the sleeve 2. In the retention time which is less than 2 seconds, primary phase Si with a 
mean particle diameter of not less than 7 micrometers cannot give few and sufficient abrasion resistance for the 
die-casting member obtained. Conversely, mean particle diameter exceeds 15 micrometers and big and rough 
primary crystal Si grains increase in number, and it is divided as a result at the time of sliding, and has an adverse 
effect on abrasion resistance, defects, such as notch generating, are generated at the time of cutting, etc., and 
the intensity of a die-casting member is made to fall in the retention time exceeding 5 seconds. In the retention 
time exceeding 5 seconds, the molten metal near the entrance of the sleeve 2 falls to near eutectic temperature, 
it is easy to solidify alpha-aluminum to the internal surface of the sleeve 2, and there is a possibility that 
operation may become impossible. 

[0008]Since crystallization of primary phase Si begins from a comparatively high temperature as shown in drawing 
2_even if Si contents are 14 to 17 % of the weight and a comparatively low hypereutectic aluminum-Si alloy. When 
holding a hypereutectic aluminum-Si molten metal within the sleeve 2 between primary phase Si crystallization 
temperature and eutectic temperature, primary phase Si fully crystallizes and grows. However, it is required to 
maintain a hypereutectic aluminum-Si molten metal to the temperature more than eutectic temperature so that 
coagulation may not start within the sleeve 2. The filling factor of the hypereutectic aluminum-Si molten metal to 
the sleeve 2 needs to select in the range of 20 - 40 volume % in order to crystallize and grow up primary phase 
Si, without causing eutectic crystal coagulation. 

[0009]As shown in drawing 3 . it is cooled by the heat leakage through the side attachment wall of the sleeve 2, 
and the hypereutectic aluminum-Si molten metal 6 with which the sleeve 2 was filled up receives such a big 
chilling effect that it is close to the inner surface of the sleeve 2. Therefore, although a temperature gradient with 
the central part and near the sleeve 2 becomes large in the molten metal 6 filled up with the high filling factor and 
primary phase Si crystallizes and grows with about two sleeve, it will be in the state where there is no 
crystallization of primary phase Si, in the central part If such a molten metal 6 is ejected and cast to the metallic 
mold 4, the obtained die-casting member will have the cast structure where the detailed Si grain and the big and 
rough Si grain were intermingled, and particle diameter effective In a weai^resistant improvement and Si grain of 
distribution density will not be acquired. 

[0010]When making the filling factor of the molten metal 6 to this point and the sleeve 2 below into 40 volume %, 
the temperature gradient of molten metal 6 inside becomes small, and crystallization and growth of primary phase 
Si cross throughout the molten metal 6, and is equalized. If it is going to cool the whole quantity of the molten 
metal 6 which lowers pouring temperature and is in the sleeve 2 below to primary crystal crystallizing temperature 
when carrying out teeming of the molten metal 6 to the sleeve 2 by the filling factor exceeding 40 volume %, The 
molten metal temperature of the portion which is in contact with the sleeve 2 turns into belovy eutectic 
tP.mnfiratiirR fi«silv anH it hfinomftf? diffir.ult to maintain the molten metal 6 in the temoerature reeion of orimarv 



%, the quantity of heat which the molten metal 6 has runs short, and it becomes difficult to make the molten metal 
6 crystallize primary phase Si, without the molten metal 6 by which teeming was carried out to the sleeve 2 
carrying out eutectic crystal coagulation within the sleeve 2. As a result, the intensity of the obtained die-casting 
member falls. 
[0011] 

[Example]The presentation of the hypereutectic aluminum-Si alloy used by this example is shown in Table 1. The 
alloy number 1 is a material which contains Si in the quantity near the minimum of the Si content specified by this 
invention, and the alloy number 3 is the material containing Si of quantity which hits near [ where a wear- 
resistant improvement is achieved by crystallization of primary phase Si with die casting ] the minimum of a 
conventional material. 
[0012] 
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[0013]Each molten metal of the alloy numbers 1-3 was prepared, and the die-casting member was manufactured 
by the casting condition of Table 2. The casting conditions 1 and 2 are the examples which set up the filling 
factor near the maximum of the filling factor of the molten metal 6 to the sleeve 2 specified by this invention, and 
the minimum. The casting condition 3 is the example which filled up the molten metal 6 into the sleeve 2 with the 
filling factor exceeding the filling factor specified by this invention, and was cast according to the conventional 
casting condition. 
[0014] 
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[001 5]Change of molten metal temperature when the hypereutectic aluminum-Si molten metal of the alloy 
number 2 is cast according to the casting condition 2 is shown in drawing 4. It asked for the molten metal 
temperature of the sleeve 2 central part and an inlet section by carrying out the temperature survey of the 
molten metal 6 filled up into the sleeve 2 with two or more thermometers arranged in a height of 10 mm from the 
lower wall at point-of-measurement T^ in the sleeve 2, and Tg as shown in drawing 1 . Crystallization of primary 
phase Si is started from from in the molten metal central part (point-of-measurement immediately after 
carrying out teeming of the molten metal 6 to the sleeve 2 so that clearly from drawing 4 in which change of 
molten metal temperature is shown, When after [ teeming ] 2 second passage was carried out, also near the 
entrance of the sleeve 2 (polnt-of-measurement T^, crystallization of primary phase Si was started. It crossed 
throughout the molten metal 6 in the sleeve 2, and primary phase Si crystallized. In this case, fi'om the time of the 
molten metal temperature in the central part (point-ol^measurement Tg) of the sleeve 2 turning into below 
primary phase Si crystallization temperature to ejection time was made into retention time, and the molten metal 
6 was held for 3 seconds within the sleeve 2 in the example of drawing 4 . In the casting condition 1, retention 
time was set as 2 seconds and the molten metal 6 which became below crystallization temperature was ejected 
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[0017]In that with which an alloy content and a casting condition are satisfied of the conditions specified by this 
invention, it had become tiie cast structure from which primary phase Si in the range whose mean particle 
diameter is all 7-15 micrometers crystallized so that clearly from Table 3. On the other hand, in the casting 
condition 3 which ejects promptly the molten metal 6 which carried out teeming to the sleeve 2 to the metallic 
mold 4, since the rapid solidification of the molten metal 6 was carried out within the metallic mold 4, detailed 
primary phase Si which is the mean particle diameter of 4-6 micrometers crystallized. When the hypereutectic 
aluminum-Si alloy of the alloy number 3 with many Si contents was held for 2 seconds between primary phase Si 
crystallization temperature and eutectic temperature within the sleeve 2, in mean particle diameter, 16 
micrometers and primary phase Si grew greatly. 

[0018]Subsequently, plate shape was processed and the friction wear test of the ring one plate type was 
presented with each die-casting member cast in the casting conditions 1 and 2. In the friction wear test, pushed 
the plate shape specimen against the mating material by planar pressure 18MPa, it was made to rub under the 
sliding velocity of 0.25 m/second, and the conditions of 80 ** of oil temperatures, using chromium steel of ring 
shape as a mating material, and the abrasion loss of the plate shape specimen-was measured after 1-hour 
progress. Abrasion loss of the die-casting member produced by casting the hypereutectic aluminum-Si alloy of 
the alloy number 1 in the casting condition 1 was made Into the reference value 1, and the ratio to the reference 
value of the abrasion loss of other die-casting members was calculated. It can be said that it is a material 
excellent in abrasion resistance, so that there are few abrasion loss ratios. Each die-casting member obtained by 
the alloy composition 1 and 2 and the casting conditions 1 and 2 according to this invention showed good 
abrasion resistance so that the measurement result of Table 4 might see. On the other hand, the die-casting 
member obtained by making the metallic mold 4 eject promptly the molten metal 6 which carried out teeming to 
the sleeve 2 (casting condition 3), Since the mean particle diameter of primary phase Si is too small, as compared 
with this invention article, abrasion loss is remarkably large, and it turns out that the particle diameter of primary 
phase Si is not adjusted to mean particle diameter effective In a wear-resistant improvement. Since the die- 
casting member which cast the hypereutectic aluminum-Si alloy of the alloy number 3 in the casting condition 1 
had the large mean particle diameter of primary phase Si, as compared with the example of this invention, 
abrasion resistance was bad and interfered with cutting. This is considered that big and rough primary phase Si 
broke, and it had the adverse effect. 
[0019] 
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[0020]Since they eject the hypereutectic aluminum-Si molten metal 6 which became low temperature 
comparatively to the metallic mold 4, also when the thermal shock of the [ the alloy composition and the casting 
condition ] which were specified by this invention which the metallic mold 4 receives decreases and they lengthen 
the life of a metallic mold, they are effective. For example, the mold life the case where the hypereutectic 



process according to this invention, as compared with the former, the mold life is improved 1.5 times, and it turns 

out that a manufacturing cost is reduced only the part so that clearly from Table 5. 
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[0Q22]Even if it is a hypereutectic aluminum-Si alloy with a comparatively low Si content, without spoiling 
processability and intensity by combining alloy composition and a casting condition from the above result under 
the conditions specified by this invention, it is checked that primary phase Si crystallizes by particle diameter and 
distribution density effective in abrasion resistance. 
[0023] 

[Effect of the Invention]As explained above, after carrying out predetermined time maintenance of the 
hypereutectic aluminum-Si alloy by which teeming was carried out to the die casting sleeve by the filling factor 20 
- 40 volume % in this invention in the temperature region of primary phase Si crystallization temperature - 
eutectic temperature and crystallizing and growing up primary phase Si within a sleeve. The molten metal is 
ejected from the sleeve to the metallic mold. Therefore, although the obtained die-casting member has a SI 
content comparatively as low as 14 to 17 % of the weight, it has the cast structure which primary phase Si 
distributed by the wear-resistant suitable particle diameter and distribution density for an improvement. Since big 
and rough primary phase Si is not growing, processability and the intensity of this die-casting member are also 
good. And since the thermal shock which a metallic mold receives is eased, the repetition use count of a metallic 
mold also increases and a manufacturing cost is reduced only the part 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of die casting according to this invention 

[Drawing 2] The graph which showed the relation between the crystallization temperature of primary phase Si, and 
a Si content 

[Drawing 3] The molten metal filled up with the predetermined filling factor into the die casting sleeve 
[Drawing 4] The graph which shows the temperature change of the hypereutectic aluminum-Si molten metal cast 
in the casting condition according to this invention 
[Description of Notations] 

1: Ladle'2:die casting sleeve 3:plunger 4 : metallic mold 

5: Cavity 6:hypereutectic aluminum-Si molten metal T^, Tg : temperature survey point 
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